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79. The method of claim 73, wherein said aromatic amino acid is selected from the 
group consisting of phenylalanine, lysine, tyrosine, arginine ajid ttyptophan. 

80. The method of claim 74, wherein said aromatic ammo acid is selected from the 
group consisting of tryptophan, tyrosine, phenylalanine, and histidine 

8 1 . The method of claim 69, wherein said non-aromatic amino acid is substituted 
at the position homologous to £ coli RccA residue 47 or 5 1 , as repi^sented by residue 8 or 1 2 
ofSEQIDNO: 3, 



82. The method of claim 8U wherein said aromatic amino acid is a tryptophan. 

Remarks 

/. Support for Amendments 

Support for the foregoing amendments to the claims may be found throughout the 
specification and claims and origmally filed. Specifically, support for the amendments can be 
found at pages 5-7; and page 15, line 20, through page 20, line 24, Accordingly, the present 
amendments do not add new matter, and their entry is respectfully requested, 

//- Status of the Claims 

By the foregoing amendments, claims 1 and 15 have been amended and claims 55-82 
have been added. Upon entry of the foregoing amendments, claims 1-82 are pending in the 
current ai^lication application. 
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III The Rejeciion of the Claims Under 35 US. C § 112, First Paragraph, 

In the Oflfice Action dated August 28, 200 1 , and reiterated in the telephonic inierview of 
May 15, 2002, the Examiner has rejected daims l-27under35U.S,C. § 112, first paragraph, fi^ 
al legedly lacking an adequate written description* Applicants respectfully traverse this rejectioiL 
An adequate written description of a genus of biological molecules may be achieved by 
"a recitation of structural features common to the members of the genus/* Regents of the 
University of California v. Eli Lilly and Co.. 199 F. 3d 1559, 1568-69 (Fed. Cir. 1997). The 
features relied upon to describe the claimed genus must be capable of distinguishing the members 
of the claimed genus from non-members. Id In the present application the claimed proteins can 
be distinguished from all others by the presence of the MAW motif along with the presence of an 
appropriate mutation. As such, In Figure I of the present application Applicants have combined 
the sequences of RecA proteins from sixty-four prokaryotes, nine eukaryotes, one bacteriophage 
and one archea to disclose all possible amino acids at each position of the MAW motif. Further, 
Applicants have shown the potential amino acids that would be present in the claimed mutant 
enzymes. As such, one of ordinary skill in the art, usmg only these "common structural features" 
would easily be able to distinguish between those proteins that are cnccmipassed by the claims 
and those that are not. 

Applicants remind the Examiner that the written description requirement of 35 U.S»C. § 
1 12, first paragraph is met if, **a person of ordinary skill in the art would have understood the 
inventor to have been in possession of the claimed invention at the time of filing. . .even if every 
nuance of the claims is not explicitly described in the specification*** In re Alton, 76 F. 3d 1 1 68, 
1 175 (Fed. Cir. 1996), It is clear that one of ordinary skill in the art, in light of the sequence 
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information disclosed in the specification, would have understood the Applicants to have been in 
possession ol the invention, whjch has been dclined by (he United Slates Supremo Coun a$ ^^a 
concept that is complete/" Pfqff v, Wdh FAccironkx Im', 525 U.S. 55, 66 ( 1 998) Therefore, the 
rejection of claims I -27 under 35 U-S.C:. § II 2. tirsl paragraph is improper. Reconsideration and 
withdrawal of (his rejection are re.spccrfu)ly requested. 

/K The Rejection of the Ciaints Under 35 as,C. § 112, Second Parauraph. 

In the Ottlce Action dated August 28, 2W) L and reiterated in the telephonic interview of 
May 1 5, 2002, the Examiner has rejected claims I -27 under 35 U.S.C. § 1 1 2, second paragraph 
for allegedly being indefinite. Applicants respectfully traverse this rejection. 

The Examiner asserts that the phrases, "mutant RecA homolog". "MAW motif \ and 
•^homologous to the fl co/i MAW motir are not known and not defined jn the specification. 
Applicants respectfully traverse this rejection. 

It is clearly established that, '^whether a claim is invalid for indefinileness depends on 
whether those skil led in the art would understand the scope of the claim when the claim is read in 
light of the spccillcation.^^ Norlh Ami^rkan Vmcme, Inc. v. AmeHccm CyananmJ Co.. 7 I'. 3d 
1571 (Fed.Cir. 1993). Alpage Mine 17: and page 5 Jines 20-2 1 that phrase '^MAW motif has 
been defined, Ibr example, as "amino acid residues 40 to 65 in the En hcnchia co/i {/% coli) 
RecA protein (StQ ID NO: I ) and the bomologs of this structure in other proteins/' At page 5, 
line 22, through page 5. line 7. the phrase '^RecA homolog protein" has been defined, for 
example, as an E, coif protein having the MAW molif or homologs thereof. Firrther. at page 6, 
lines 15-17, the phrase "RecA homolog protein mutant" has been defined, for example, as an 
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coli RecA protein, or a bacterial, eukaiyotic, archael or viral homolog thereof, in which the 
naturally occurring MAW motif has been modified by one ormore such replacements of amino 
acid residues. As such, these definitions clearly relate the intended meaning of the terms so that 
one of ordinaiy skill in the art would readily recognize what is meant by the phrase "mutant 
RecA protein homolog comprising a MAW motif homologous to the E. coli MAW motif." 
Moreover, these phrases are in common usage in the field of molecular biology and biochemistry 
and one of ordinary skill in the art would immediately appreciate their intended meaning. 

As such, the rejection of claims 1-27 under 27 U.S.C. § 112, second paragraph is 
impn^. Reconsideraticw and withdrawal of this rejection are respectfully requested. 



V, Conclusion 

All of the stated grounds of objection and rejection have been properly traversed. 
Applicants therefore respectfully request that the Examiner reconsider all presently outstanding 
rejections and that they be withdrawn. 
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Applicants believe that the present application is in condition for allowance. If the 
Examiner believes, for any reason, that persona! comitiunication wiU expedite piosecution of this 
application, the Examiner is invited to telephone the undersigned at the number provided- 



Date: 



Respectfully submitted, 

Christopher E. Jeffers 
Agent for Applicant 
^ Registration No. 5 1 ,274 



137iywoodlarkDr. 
Rockville, MD 20853 
(202) 271-8772 
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Copy of claims as amettded 

I. InmE. coIi^A protcmorapit)temhavingaMAWmotif homologous to the 
coh MAW motJf, a RecA homolog protein (nutairt, wherein a natumlly occurring amino acfd 
residue located within the protein's hon^olog ofE. coli residues 40 to 65, inclusive, shown in 
SEQ ID NO: 3, is replaced with a replacement amino acid residue which is volumetricaUy larger 
than the replaced amino acid residue. 

15. In an £1 coli RecA protein or a iwotcin having a MAW motif homologous to the E. 
coli MAW motit a RecA homolog protein mutant, wherein a naturally occurring amino acid 
residue located within the protein's homolog of £. co// residues 40 to 65, shown in SEQ ID NO: 
3, inclusive, but excluding the protein *s homolog of £1 coli residues 47 and 5 1 (SEQ ID NO: 3, 
residues 8 and 12), is replaced with a replacement aromatic amino acid residue. 



55. A method of generating a mutant RecA protein having enhanced DNA binding 
activity, comprising substituting an amino acid in the MAW motif of the wildtype RecA 
protein with a volumetrically larger amino acid. 

56. The method of claim 55, wherein said volumetrically larger amino acid is 
substituted at the position homologous to E. coli RecA residue 43, as represented by residue 4 
ofSEQIDNO:3, 



57. The method of claim 55» wherein said volumetrically larger amino acid is 
substituted at the position homologous to E. coli RecA residue 52, as represented by residue 
I3ofSEQIDNO: 3. 
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58. The method of claim 55, wherein said volumetrically larger amino acid fs 
substituted at the position homologous to £ coliRecA residue 53, as represented by residue 

14 of SEQ ID NO: 3. 

59. The method of claim 55, wherein said volumetrically larger amino acid is 
substituted at the position homologous to E. coIiRecA residue 54, as repi^sented by residue 

15 of SEQ ID NO: 3, 

60. The method of claim 55, wherein said volumetrically larger amino acid is 
substituted at the position homologous to coli RecA residue 55, as represented by residue 
l6ofSEQlDNO:3. 

61 . The method of claim 55, wherein satd volumetrically larger amino acid is 
substituted at the position homologous to E. coli RecA residue 59, as represented by residue 
20 ofSEQIDNO:3- 

62. The method of claim 55, wherein said volumetrically larger amino acid is 
selected from the group consisting of phenylajanine^ lysine, tyrosine, arginine and tryptophan. 

63. The method of claim 56, wherein said volumetrically larger amino acid is 
selected from the group consisting of phenylalanine, lysine, tyrosine, arginine and tryptophan. 
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64. The method of claim 57, wherein said VDjumetrically larger amino acid is 
seJected from the group consisting of phenylalanine, lysine, tyrosine, arginine and tryptophan. 



65. The method of claim 58, wberrin said volumetricaJly larger amino acid is 
selected from the group consisting of phenylalanine, lysine, tyrosine, ai^inine and tryptophan. 

66. The method of claim 59, wherein said volimielrically larger amino acid is 
selected from the group consisting of phenylalanine, lysine, tyrosine, arginine and tryptophan. 

67. The method of claim 60, wherein said volumetrically larger amino acid is 
selected from the group consisting of phenylalanine, lysine, tyrosine, arginine and tryptophan. 

68. The method of claim 6 1 , wherein said volumetrically larger amino acid is 
selected from the group consisting of phenylalanine, lysine, tyrosine, arginine and tryptophan. 

69. A method of generating a mutant RecA protein having enhanced DNA binding 
activity, comprising substituting a non^omatic amino acid in the MAW motif of the 
wlldtype RecA protein with an aromatic amino acid. 

70. The method of claim 69, wherein said non-aromatic am ino acid is substituted 
at the position homologous to E. coli RecA residue 40, as represented by residue 1 of SEQ ID 
NO: 3. 
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71. Fhc mclhod orclaini (W, uhcreipi s;»id noivuromullc ,m\no acid is sub.sim.lcd 
ai the position homologous to h coii Her. i rcsitJuc 41 rcprescnlcd h> residue } ol SI Q II) 
NO: 3. 



72. I hc method ol ekum 6^). therein vnd non-ammatk amino acid i> suKtiiuicd 
al ihc po^i^io^ homologous to A', roh VAv. / residcc 44. iis rcprcsenied b) residue ofSf .9 ||> 



NO: 



73. J he method vi clMn^ 09, wherein syid non-uromaoc amino udd is suhsiituted 
iW the position homi>loiioiis to /;. roh RvcA residue 50. as represemed h> residue I I M S\ Q 
IDNO: 



74. ) he method t>relaim f^^). sv herein ^caid (um-arumatie amino aeid is Mihsiimted 
at the positron htnnoloyou^ to c (/// /{(v. I residue as represented b> residue I 7 o! SI U 
ID N()r .v 



7.^. I hc method orelnim 09. wherein siu'd aromatie nmino acid i^ stHecled lr(Mn the 
iiruup eonsisiinit nftrvpioph^in. isrosine. phen\ lalanine, mi\ hlMidine. 

7r>. (he method ofelaim To. vvherein said aromatic amino acid is selecied trum the 
Liroup consisting o^irNptopban. ivrosine. phenvlalanine. and histidinc. 

77. 1 he mctlnnJ ordaim 7L v\ herein said aromatic oniino ackl is selected l'rc>m the 
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group consisting of tryptophan, tyrosine, phenylalanine and histidine.. 



78. The method of claim 72, wherein said aromatic amino acid is selected from the 
group consisting of phenylalanine, lysine, tyrosine, ai^inine and tiyptophan. 

79. The method of claim 73, wherein said aromatic amino acid is selected from the 
group consisting of phenylalanine, lysine, tyrosine, arginine and tryptophan. 

80. The method of claim 74, wherein said aromatic amino acid is selected from the 
group consisting of tryptophan, tyrosine, phenylalanine, and histidine 

81. The method of claim 69, wherein said non-aromatic amino acid is substituted 
at the position homologous to E. colt RecA residue 47 or 5 1, as i^presented by residue 8 or 12 
ofSEQ ID NO: 3. 

82. The method of claim 8 1 , wherein said aromatic amino acid is a tiyptophan. 
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